Editorial Scope
Foundations and Trends R in Computer Graphics and Vision will publish survey and tutorial articles in the following topics:
• Rendering: Lighting models; Forward rendering; Inverse rendering; Image-based rendering; Non-photorealistic rendering; Graphics hardware; Visibility computation
• Shape: Surface reconstruction; Range imaging; Geometric modelling; Parameterization;
• Mesh simplification
• Animation: Motion capture and processing; Physics-based modelling; Character animation
• Sensors and sensing
• Image restoration and enhancement
• Segmentation and grouping
• Feature detection and selection
• Color processing
• Texture analysis and synthesis
• Illumination and reflectance modeling
• Shape Representation
• Tracking
• Calibration
• Structure from motion
• Motion estimation and registration
• Stereo matching and reconstruction
• 3D reconstruction and image-based modeling
• Learning and statistical methods
• Appearance-based matching
• Object and scene recognition
• Face detection and recognition
• Activity and gesture recognition
• Image and Video Retrieval
• Video analysis and event recognition
• Medical Image Analysis
• Robot Localization and Navigation [63] who gave it its current name. Since then, the use of bilateral filtering has grown rapidly and is now ubiquitous in imageprocessing applications Figure 1 .1. It has been used in various contexts such as denoising [1, 10, 41] , texture editing and relighting [48] , tone management [5, 10, 21, 22, 24, 53] , demosaicking [56] , stylization [72] , and optical-flow estimation [57, 74] . The bilateral filter has several qualities that explain its success:
Information for Librarians
• Its formulation is simple: each pixel is replaced by a weighted average of its neighbors. This aspect is important because it makes it easy to acquire intuition about its behavior, to adapt it to application-specific requirements, and to implement it.
• It depends only on two parameters that indicate the size and contrast of the features to preserve.
• It can be used in a non-iterative manner. This makes the parameters easy to set since their effect is not cumulative over several iterations. • It can be computed at interactive speed even on large images, thanks to efficient numerical schemes [21, 23, 55, 54, 50, 71] , and even in real time if graphics hardware is available [16] .
In parallel to applications, a wealth of theoretical studies [6, 7, 13, 21, 23, 46, 50, 60, 65, 66] explain and characterize the bilateral filter's behavior. The strengths and limitations of bilateral filtering are now fairly well understood. As a consequence, several extensions have been proposed [14, 19, 23] . This paper is organized as follows. Section 2 presents linear Gaussian filtering and the nonlinear extension to the bilateral filter. Section 3 revisits several recent, novel and challenging applications of bilateral filtering. Section 4 compares different ways to implement the bilateral filter efficiently. Section 5 presents several links of bilateral filtering with other frameworks and also different ways to interpret it. Section 6 exposes extensions and variants of the bilateral filter. We also provide a website with code and relevant pointers (http://people.csail.mit.edu/sparis/bf survey/).
